Paired Mg/Ca-δ 18 O measurements on multiple species of planktic foraminifera are 2 combined with published benthic isotope records from south of Iceland in order to 3 assess the role North Atlantic freshwater input played in determining the evolution of 4 hydrography and climate during the last deglaciation. We demonstrate that 5
INTRODUCTION 1
Earth's climate during the Middle and Late Pleistocene has been dominated by ~100 2 000 year timescale glacial-interglacial cycles, associated with ice-sheet growth and 3 decay and sea-level change (e.g. Clark (note, in this study, the term 'Heinrich Event' refers to an ice-sheet collapse and 14 discharge of ice, whereas 'Heinrich Stadial' refers to the entire cold interval -this was 15 not continually occupied by IRD). This North Atlantic cold anomaly caused a 16 southward shift in atmospheric circulatio n patterns and a build up of heat in the South 17
The complexity of T-I and T-III, in contrast to the simpler one-step 1 termination observed for T-II and T-IV, has been related to a slower rate of insolation 2 rise (Ruddiman et remnant large circum-Atlantic ice-sheets, strong NADW formation was unstable and 7 continued melt-water input eventually caused weakening of the AMOC. The 8 subsequent North Atlantic cooling (e.g., the YD) facilitated the final release of CO 2 to 9 the atmosphere. A further factor determining the finer scale structure of terminations 10
was probably the precise geometry of ice-sheet retreat, which will have controlled the 11 rerouting of freshwater input into the North Atlantic (Clark et Atlantic Intermediate Water (GNAIW) for occupation of the zone between ~1-2.5 km. 19 When surface water at AAIW formation sites attains a density greater than that found 20 at the deep convection sites in the North Atlantic, NADW formation will decrease, 21 AAIW formation will increase, and vice versa. 
MATERIALS AND METHODS 4

Age models 5
We use previously published age models, details of which can be found in Thornalley 6 et al. (2009 Thornalley 6 et al. ( , 2010a Thornalley 6 et al. ( , and 2010b . Because of the variable surface reservoir age of the 7 deglacial northern North Atlantic, deglacial age models are based on tying sharp 8 changes in the percent abundance of the subpolar/polar species, N. pachyderma 9 sinistral (Nps), with abrupt climate transitions in the NGRIP ice core. Additional 10 robust tie points are provided by Icelandic tephra layers found in both the marine 11 cores and NGRIP. The combination of Holocene radiocarbon dates, and tephra and % 12
Nps correlatio n after ~14.7 ka (the onset of the BA), provides tight age control for the 13
cores. Yet prior to the BA, considerable uncertainty exists. LGM 14 
RESULTS 22
Planktic foraminifera habitat preferences 23
Modern global core top studies show that G. bulloides and G. inflata become a 24 significant component of the planktic foraminiferal assemblage when summer sea 25 surface temperatures (SSTs) exceed ~7 o C (Hilbrecht, 1996) . This limitation implies 1 that during the deglaciation, the presence of G. bulloides and G. inflata will largely be 2 restricted to intervals when relatively warm Atlantic water is advected to the south of 3
Iceland. In contrast, Nps abundance increases dramatically when summer SSTs fall 4 below ~7 o C (Hilbrecht, 1996) , when subpolar/polar waters dominate south of Iceland. 5
Reconstructed Mg/Ca-temperatures for the three species are shown in figure 4 and the 6 data confirm their expected habitat preferences. 7
The transitional species, G. inflata (and to a lesser extent, the warm subpolar 8 species, G. bulloides), will only be present in the sediment cores when relatively 9
warm Atlantic water was located over the South Iceland Rise, and paired Mg/Ca-δ 18 O 10 measurements on these species will reconstruct the changing properties of the Atlantic 11
Inflow. G. inflata δ 
The Early Holocene 9
The onset of the Holocene was associated with an abrupt decrease in % Nps and IRD, 10
and an increase in benthic δ Links between ocean temperature and iceberg discharge during Heinrich events. 
